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Cardiac rehabilitation (CR) is a proven effective means for secondary prevention of coronary heart disease. Timely access to CR services is key to promoting patient participation and ensuring optimal patient outcomes. Despite wait time benchmarks having been established, research regarding how long patients wait to enter CR following referral receipt is limited. The aim of this study was to (a) describe wait times from CR referral to enrollment, and (b) examine the association of wait time to CR enrollment rates.
Methods
Wait time from date of CR referral to date of intake assessment was calculated in days for 599 participants referred to CR from 2006-2009 inclusive. A descriptive examination of sociodemographic and clinical characteristics was performed, followed by logistic regression analysis to assess the wait time by enrollment relationship.
Results
Median wait time from referral receipt to CR intake was 42.0 days. Wait time had a negative effect on CR enrollment, such that for every 1-day increment in wait time, patients were 1% less likely to enroll. 
Conclusions
The time that patients wait to enroll in CR may affect the number of patients who choose to attend, and longer wait times may mean fewer patients will benefit from CR participation. Programs should be encouraged to undertake quality improvement initiatives to ensure their program wait times are not negatively impacting patient enrollment and ultimately preventing patients benefiting from CR participation. Further research is needed to establish evidence-based wait time benchmarks and interventions to promote timely access to CR services.
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Timely access to cardiac care is key to ensuring optimal patient outcomes.1 This holds true not only for acute cardiac care,2 but also for outpatient cardiac care and services such as cardiac rehabilitation (CR). CR is an outpatient chronic disease management program designed to improve and maintain cardiovascular health through individualized, inter-professional care. CR programs offer medical assessment, structured exercise, client and family education, as well as comprehensive risk factor and behavior modification. It is an effective means for the secondary prevention of coronary heart disease, as evidenced by the 50% reduction in mortality for those who participate in CR when compared to population-matched controls.3 Timely access to CR may provide reassurance to patients and family members, ensure prompt receipt of education and intervention for risk factors that may or may not be provided before hospital discharge, and encourage earlier adoption of heart-health promoting behaviors. Delayed access, on the other hand, may reduce enrollment rates because patients may have returned to work or perceive less need for these services. Accordingly, wait time benchmarks from time of qualifying cardiac event or procedure to CR program start were established in 2006 by the Canadian Cardiovascular Society (CCS) Access to Care Working Group.4 While benchmarks are provided by qualifying indication to take into consideration clinical heterogeneity, an overall 30-day calendar wait was established through clinical consensus.
To date, there has been little research regarding how long patients wait to access CR. A report from 2002 that tracked CR participants from 24 sites (45% of Ontario’s programs) revealed the mean and median wait times from cardiac event to CR referral were 71 and 31 days respectively (range 1 day to 2 years), and a subsequent 40 and 31 days respectively from receipt of patient referral to CR program intake.5 In 2003, a technology report concluded that most Canadian CR programs were running at or near capacity, and had waiting lists for admission ranging from weeks to months.6 The effect of these waits on patient enrollment into CR has not been investigated, and indeed there is little empirical evidence to support the benchmarks established. Therefore, the aim of this study was first to describe wait times from CR referral to intake. The second objective was to examine CR enrollment rates by wait time, with the hypothesis that longer wait times from CR referral to intake would negatively impact enrollment.
Methods
Procedure
This retrospective study involved extracting data from medical records for all patients referred to the Peter Munk Cardiac Centre CR program from 2006-2009 inclusive. The study was approved by the University Health Network research ethics board. The CR program is based in a quaternary care facility, and offers care in accordance with the Canadian Association of Cardiac Rehabilitation Guidelines.7 Once a referral is received, patients are contacted via phone in the subsequent week to invite them to a comprehensive education day prior to exercise program initiation. An initial intake assessment is arranged following education attendance.
Participants 
A total of 742 patients were referred to the program from 2006-2009 inclusive. Patients were included in the study if both a referral date and initial intake assessment date were recorded in their medical charts to allow for calculation of wait time interval. This resulted in a final sample of 599 participants (80.7%).
Measures
Sociodemographic and clinical characteristics. Sociodemographic data obtained from the medical chart were sex and age at time of referral. With regard to clinical characteristics, nature of cardiac condition and/or procedure were extracted from each patient’s chart. Source of referral (e.g., cardiologist, family physician, or other specialist) was also recorded from the patient’s CR referral form. 
Independent variable: wait time from referral to intake assessment. The date that referral to CR was received by the CR program and the date of intake assessment were recorded. Wait time from CR referral to intake assessment was calculated in days.
Dependent variable: CR enrollment. CR enrollment was coded as “yes” or “no” based on whether each patient was noted to have attended their first exercise class.
Statistical Analyses
A descriptive examination was performed. Sociodemographic and clinical characteristics of participants who enrolled in CR were compared to those who did not enroll using chi-square analyses for categorical variables and the Mann-Whitney U test for continuous variables due to unequal variances. 
Due to unequal variances in wait time data by enrollment status, these were compared using the Mann-Whitney U test. Logistic regression was then used to assess the relationship between wait time and enrollment, after adjusting for sex, age and cardiac indication (i.e., percutaneous coronary intervention, PCI; and aortocoronary bypass grafting, ACBG). 
A p-value of <0.05 was considered statistically significant for all tests. SPSS (version 19.0; SPSS Inc, Chicago, Illinois) was used for all analyses.
Results
Participant characteristics are reported in Table 1. Overall, 91.3% of patients who were scheduled for an intake assessment enrolled in CR. There were no significant differences in participant sociodemographic or clinical characteristics by enrollment status. Moreover, there were no significant differences in wait times by participant characteristics.
Median wait time from referral to early outpatient education was 14.0 days. Wait times for those who enrolled in CR versus those who did not are shown in Table 1. Overall, 199 (33.2%) study participants had their intake assessment within 30 days of referral receipt. Of those who enrolled, the median wait time from referral receipt to CR intake was 42.0 days, with 187 (34.2%) initiating CR within the 30-day benchmark. As hypothesized, a significant difference in wait time was found by enrollment, with a shorter wait for patients who enrolled in CR. Table 2 presents results of the logistic regression analysis. After adjustment, wait times remained significantly related to CR enrollment in the expected direction. 
Discussion
The present study examined the relationship between wait time from CR referral receipt to intake assessment and subsequent CR enrollment.  The reported median wait time of 42 days from referral to intake did not meet the target 30-day wait time defined through consensus.4 A large percentage of patients who were scheduled for an intake assessment went on to enroll in CR. As hypothesized, wait time had a negative effect on CR enrollment, such that for every 1-day increment in wait time, patients were 1% less likely to enroll. 
The benefits of CR are well established and include improvements in exercise capacity, metabolic profile (e.g., low-density lipoprotein cholesterol and blood glucose levels), weight management, and psychosocial well-being, with an overall reduction in morbidity and mortality.8 It remains unclear whether or not wait times in excess of 30 days affect clinical outcomes differently from patients who wait under 30 days.9 Nevertheless, the time that patients must wait to enroll in CR is clearly affecting the number of patients who choose to attend. The implications are such that these wait times may mean fewer patients will benefit from CR participation. 
Interestingly, no difference was found in enrollment rates for PCI versus ACBG patients. Previous research has shown PCI patients to be less likely to enroll in CR if their access to CR is delayed, potentially due to a lack of understanding regarding the importance of risk factor modification for secondary prevention and what they are able to do safely.4,10 In the present study, participants referred to CR were first contacted shortly after time of referral to attend a comprehensive education day led by the program’s interdisciplinary team. Education and guidance on physical activity and healthy eating as well as other risk factors (e.g., smoking, diabetes) is provided on this day and patients are encouraged to subsequently enroll in the formal CR program, which begins with an initial intake appointment. The program ensures all patients referred to CR receive timely access to early outpatient education, which may help explain the observed lack of difference in enrollment rates for PCI versus ACBG patients.
Indeed, utilization of CR remains suboptimal, as evidenced by data from the United States, Canada, and the United Kingdom demonstrating that only 30% of eligible cardiac patients receive CR after hospital discharge.11,12 Thus, identifying means of improving access to CR should be a priority to health care researchers. One strategy, automatic referral at time of discharge from hospital, has shown promise in increasing the number of patients identified as appropriate for CR participation and improving CR referral rates.13 Other strategies that have demonstrated positive impact include discussions endorsing CR at the bedside, booking a CR intake appointment before hospital discharge, as well as CR program staff providing early outpatient education shortly following inpatient discharge.14,15 Given the increasing emphasis on and evidence for referral strategies, programs should be encouraged to undertake quality improvement initiatives to ensure their program wait times are not negatively impacting patient enrollment and ultimately preventing patients benefiting from CR participation. This may require addressing capacity limitations, different program models, collaboration with cardiac laboratories, and other system-based issues affecting wait times. Finally, further research is needed to establish evidence-based wait time benchmarks and interventions to improve access to CR services.
Caution is warranted when interpreting these results. First, the assessment of the relation of wait times on enrollment is inherently biased in that patients who were not scheduled for an intake appointment after referral were not considered. Thus, these results are only generalizable to patients who intend to enroll in CR and book an intake assessment. However, the approach herein provides the first empirical data on the effect of wait times on CR program initiation, after intake assessment. Second, there could be unmeasured factors associated with the intake process or unmeasured factors other than age, sex and cardiac indication that could affect the relationship to enrollment and cannot be ruled out due to the nature of the design. For example, attending early outpatient education, at which time the CR team provides initial guidance and establishes patient rapport, may have increased the likelihood of participants returning to enroll in the CR program. Third, the results presented herein on length of wait are likely under-estimations due to study design limitations, including: (1) the wait time from qualifying event or procedure to CR referral receipt was not accounted for, and (2) patient-initiated delays to program commencement (e.g., initiation deferral due to holiday travel) that may have lengthened wait times reported herein were not recorded. Finally, this was a single centre, retrospective study that limits generalizability and precludes causal interpretation. A multi-site, prospective replication is warranted.
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Table 1. Sociodemographic and clinical characteristics of participants by CR enrollment status, including CR wait times (n=599). 
	Did not Enroll (n=52)	Enrolled(n=547)	Total(N=599)	Relation to Wait Time(p value)
				
Sex, n female (%)	12 (23.1)	169 (30.9)	181 (30.2)	0.62
Age, mean (SD)	56.8 (13.8)	60.1 (11.8)	59.8 (12.0)	0.92
Qualifying cardiac condition/procedure, n (%)				
PCI	22 (42.3)	226 (41.3)	248 (41.4)	0.94
ACBG/Valve surgery	12 (23.5)	129 (23.6)	141 (23.6)	0.49
MI/CAD/Angina pectoris	39 (75.0)	391 (71.7)	430 (72.0)	0.44
Risk factor modification	5 (9.6)	73 (13.3)	78 (13.0)	0.92
Heart failure/Cardiomyopathy (non-ischemic)	9 (17.3)	50 (9.2)	59 (9.9)	0.44
Arrhythmia/Device	10 (19.2)	83 (15.2)	93 (15.6)	0.86
Heart transplant	2 (3.8)	5 (0.9)	7 (1.2)	0.30
Adult congenital heart disease	1 (1.9)	6 (1.1)	7 (1.2)	0.53
Other	5 (9.6)	56 (10.3)	61 (10.2)	0.07
CR referral source, n (%)				0.77
Cardiologist	39 (75.0)	360 (65.9)	399 (66.7)	
Family physician	8 (15.4)	122 (22.3)	130 (21.7)	
Other specialist	5 (7.2)	64 (11.7)	69 (11.5)	
Median wait time, days	58	41*	42	
Range of wait time, days	 1 to 535	 0 to 393	 0 to 535	
Mean wait time, days (SD)	75.9 (80.4)	49.5 (38.9)	51.8 (44.6)	

Note. CR = cardiac rehabilitation, PCI = percutaneous coronary intervention, ACBG = aortocoronary bypass grafting, MI = myocardial infarction, CAD = coronary artery disease. All cardiac conditions/procedures are presented for each participant. “Other” includes pulmonary hypertension and disease, peripheral vascular disease, cerebrovascular disease, and chronic kidney disease.
*p < 0.01.
Table 2. Relation of wait time to CR enrollment using logistic regression.





Wait time from referral to intake*	11.52	<0.01	0.99	0.98-0.99

Note. CR = cardiac rehabilitation, CI = confidence interval, PCI = percutaneous coronary intervention, ACBG = aortocoronary bypass grafting.
*Results for wait in days shown. For wait times in months, the Odds Ratio was 0.78 and the 95% CI was 0.68-0.90.









